Background: An obvious gradient in health outcomes has been implicated in many evidences relating to social and economic factors. Proper data are requested to convince policy-makers calling for intersectoral action for health. Recently, I.R. of Iran has come up with 52 health equity indicators to monitor health equity through the country. Conducting regular surveys on 14 out of 52 national health equity indicators is needed to provide a basis for the health inequality analysis through the country. We aimed to introduce a survey tool and its related protocols on health equity indicators.
Introduction
It is believed that those factors that influence health the most (working life, income and education) which lead to health inequalities are outside the direct reach of the health system (1-3). It is obligatory for the health sector to go beyond the traditional roles targeting social factors (4) . Although the debate about intersectoral action for health is not a new paradigm in public health, the involvement of other sectors beside the health sector in the formulation of health policies has been recently emphasized by World Health Organization (WHO), Commission on Social Determinants of Health (CSDH), and many other international organizations and conferences (4) . It is believed that proper data are demanded to convince the policy-makers of different sectors, including education and housing, for intersectoral action on health. Moreover, defining health inequalities result in proper health interventions. By means of overall average data, differences between groups and subgroups may be masked, and disaggregated data can help track progress towards achieving health inequity reduction (5) (6) (7) .
To observe health transition through time, a health equity monitoring system is required to display improvement, worsening or remaining the same situation in the health status of the community. Identification of relevant health indicators, gathering data on the indicators, analyzing the data, reporting the results and defining relevant policies, programs and actions have been recognized as five general steps for the monitoring cycle in the health sector (8, 9). On the other hand, there is a need to include health inequity monitoring as a specific field in the health monitoring system. Measuring health inequality serves as the metric, assessing health inequity. It helps the policy makers, health managers and practitioners to formulate strategies and actions to reduce health inequities (1, 9, 10) . To assess inequalities in health, equity disaggregators are also requested and should be related to both the population and health indicators. Economic status, education level, place of residence, ethnicity and gender are commonly considered as equity disaggregators. Analyzing health indicators based on equity disaggregators is not a simple task and should be done using systematic methods. Linked data on health indicators and equity disaggregators are demanded to analyze health inequities. The most reliable and commonly used data source for the health inequity monitoring is household surveys, particularly in low and middle-income countries (8, 11, 12) . Although countries around the world are at different stages of developing health equity monitoring system, this method is still in its infancy.
Health Equity Monitoring System in the I.R. of Iran
Since the 1979 revolution, the Islamic Republic of Iran has made many attempts to reduce inequity and deprivation in different domains including health. Providing Primary Health care to all people based on the constitutional law, I.R. of Iran's vision for 2020 (13) and the five-year socioeconomic and cultural development plans (14) are some examples to display the efforts of the Iranian government to reduce inequalities. In the recent years, the Iranian Ministry of Health and Medical Education (MoH & ME) has developed the Health Equity Monitoring System to help formulate evidence based actions and plans (15) , mostly based on the experience obtained from the urban HEART project in Iran in 2008 (16,17) . The Health Equity Monitoring System in Iran includes 52 indicators in different domains such as health, environment and infrastructure, economic development, social and human development which had been approved by the cabinet of ministers in 2011. Indicators, their variables as inequity disaggregators and means of data collection were finalized by working groups comprising experts outside and inside the Health system using the Consensus-Oriented Decision-Making (COMD) method (15) . In this system, working groups identified 38 of 52 indicators collected from the Iranian Routine Information Systems, and the data of the rest of the indicators were gathered through conducting a survey. Table 1 indicates all the 14 health equity indicators generating from the survey (Table 1) . This study aimed to introduce a survey tool on the above mentioned indicators, including the study design, sampling method, reliable questionnaires and their instructions, data collection and supervision procedure, and a data analysis protocol. Data from this survey indicate avoidable inequalities which can be targeted by relevant actions to decline health inequities in the country.
Methods

Establishment of the Health Equity Monitoring System Technical Committee
A technical committee including technical specialists from the Secretariat of Social Determinants of Health, specialized groups from the Deputy for Public Health, and other relevant sectors and academicians were formed to develop a survey tool. They were nominated based on their field of knowledge and expertise. Finally, epidemiologists, statisticians, medical doctors and sociologists were brought together to conduct several responsibilities in the committee from the study design to protocol development.
Development of the Survey Tool
The tool for the survey included the name and the exact definition of the indicators, the method by which indicators' data was obtained, calculated and analyzed by combing the inequality disaggregators. Moreover, this tool contains the study design, sampling method, reliable questionnaires and their instructions, data collection and supervision procedure and a data analysis protocol. The survey's tool coverage is national and the units of assessment cover the province, district, region and country.
The online databases for each indicator including the National Health Information System, Google Scholar, WHO, PubMed, Medline, and Scopus were sought to find and determine the definitions and measuring methods. 
Survey Questionnaires Properties
Six questionnaires for 14 indicators and equality disaggregators in four areas of health, physical environment and infrastructure, human and social development and economic development were mainly developed based on DHS questionnaires, which were then reviewed by the experts.
Household Questionnaire is mainly based on routine questionnaires which are usually administered by Census (22), and other national and international surveys such as MICS, and IrMIDHS; therefore, its validity and reliability have already been accepted (21) . The questionnaires on mental health, physical activity and obesity and osteoporosis were mainly adopted from other globally used tools: Kessler (23) . Utilization from health services was mainly adopted from utilizing health services in Iran (24). In addition, to ensure the construct validity of our survey instrument, we calculated the content validity ratio (CVR). On average, our questionnaires were valid with CVR of 0.8. Moreover, we determined internal consistency reliability of each questionnaire ranging from 0.73 to 0.94, using Cronbach's Alpha. Furthermore, to obtain data with proper quality, instruction was developed for each questionnaire.
In May 2013, four consultative meetings were held among relevant sections of MoH & ME (professors, faculty members, national groups and offices) that were in charge of generating indicators to discuss the content and instruction of the questionnaires in detail. Based on the results, the draft of the questionnaires was prepared and revised by the feedbacks from the pilot study. Therefore, we assessed the face validity of the tool via comments from the households participating in the pilot study, and content validity was mainly assessed through the review of the pertinent questionnaires and comments from the experts of relevant departments in the health sector.
Finally, relevant questionnaires that were used validly, reliably and repeatedly to measure these indicators were provided. In July 2013, we consulted the key persons in the country to finalize the questionnaires, instructions and execute and analyze the protocols.
For the consistency of the data in the survey with the data form the routine system, we made certain that all of the questionnaires contained a unique identifier which links the data from the survey to the data from the socio-economic data of Iran, Census 2011. This provided us with the opportunity to analyze health data disaggregated by socio-economic factors, using a reliable method. Hence, the socio-economic data in this survey were mainly based on the variables which have been defined by Statistical Center of Iran (SCI) through Census, and Iranian Household Expenditures Surveys. Moreover, all the data on health inequity disaggregators in this survey were verified based on the data from socio-economic dataset in Iran, Census 2011. Components of the questionnaires are demonstrated Table  2 .
Survey Design
The design of the survey was a cross-sectional multi-stage stratified with random cluster. Data were collected through face-to-face household interviews.
Sample Design
Two-stage cluster-sampling was used in the pilot study. Since the last census was carried out in Iran in 2011, we used the census information as the sampling frame. Selecting the sample and preparing the sampling data were both based on census information. Since we sought to have equally reliable estimates for each district, http://mjiri.iums.ac.ir we used the following formula (25) to estimate a target indicator (e.g., prevalence of tobacco smoking at least once per day in the population older than 13) with r = 14% and relative margin of error at 95% confidence (e) = 10% r and proportion of target/base population in the total population (pb) = 78% , design effect (deff)= 1.2, average household size (Ave Size)= 4 and response rate (RR)= 95%; about 900 households (n) were required in each district. n = 4 r(1 − r) × deff e × pb × AveSize × RR An executive protocol was prepared to conduct the survey at the district level. To ensure cost effectiveness and high quality data, we randomly selected five clusters in the pilot study, consisting of 20 households in each cluster. Using geographical maps, households were randomly identified to be included in the survey. Using a standard sample finding method in the survey, the investigators started sample finding from the right hand side of the first household in each cluster, using a random number. To ensure random selection, no substitution was permitted.
To assess the feasibility of the survey's tool, a pilot study was conducted in October 2013 on a random sample of 100 households from Islamshahr District based on census 2011 as a sampling frame. Based on the logistic considerations, we selected 100 households for the pilot study. Considering the information from SCI, 5 clusters were randomly selected (3 clusters from the urban areas and 2 from the rural). The address and map of each cluster were provided for the study and 20 households were interviewed in each cluster.
Survey Instruments
To monitor the Body Mass Index (BMI) of adults aged 15-65, the pilot study team was provided with standard height boards and scales. The recommended height board and scale were available in the national STEPS supply storage of the Risk Factor Surveillance Unit in the Center for Noncommunicable Diseases Control of MoH & ME.
Survey Administration Method
Surveyors introduced the survey to the households emphasizing the privacy of the data taken from the questionnaires. The questions in the household questionnaire were asked from the head of the family. The spouse or another adult member of the family might have been asked to answer the questions in case the head of the household was absent. The individual questionnaires were asked from the eligible members of the household. Obtaining informed consent was found to be necessary to start the interview.
Survey Supervision
Survey supervision was established at three main levels to guarantee the proper implementation of the survey. To ensure proper field work, all questionnaires were reviewed by field supervisors at the district level. At the province level, we developed a supervision checklist to observe all relevant activities within the province including quality of sampling and data collection. National supervisors were responsible for observing the whole process of the survey based on the defined checklist on three different parts including National Coordination, Time Schedule, Data Collection and Budget Allocation. In October 2013, the national coordination team proposed the FAQ system to address any problems or questions during the survey.
Interviewers completed all questionnaires carefully under the supervision of the field supervisors, which resulted in not missing any data.
Data Analysis Procedure
A technical group was also established from the Statistics and Health Information and Technology Office and Secretariat of Social Determinants of Health to set the process of data collection and analysis. In the pilot study, after data collection, four meetings were organized to discuss the quality of data collection and method of analysis among the technical group members. In these meetings, each question was reviewed to determine how it could be used in the analysis to calculate the indicators. We also organized consultative meetings with the relevant organization responsible for the indicators. Finally, in December 2013, we proposed a guide for data quality control and analysis protocols including syntax and a template for data presentation.
For protocol analysis, we divided sections among the involved individuals including the expert personnel from relevant offices, departments and sectors, technical persons from SCI and members of the technical committee. Experts in various fields consulted one another and reviewed the tables. Importing the data to the results depends on checking and verifying the data through the national and provincial technical committees. As a template for data analysis, we proposed tables. Variables on socioeconomic status can be placed into fewer categories if necessary i.e., wealth quintiles -richest to the poorest. In addition, we proposed a template for categorizing some of the inequality disaggregators (Supplementary Tables 1 and 2) .
Data Entry and Processing
We designed a customized data entry program and data analysis. This program was mainly based on the experience from IrMIDHS survey and other relevant surveys in the country. This program was designed in Infopath software in Farsi (26) . To ensure validity and reliability, outputs into SPSS were done and data analysis method in SPSS v.18 was discussed by the relevant department in MoH & ME. Moreover, we designed the flow of data at the national and district level. We also suggested the Centre for Health Network Management, Health Statistics Group, located at the MoH & ME, as the head-quarter of the survey. Data would be locally collected from the districts and centrally supervised at three levels: Districts, provinces, and the National Health Information Centre based on the supervision protocol. Data flow is summarized in Figure 1 . In November 2013, we also developed an executive and data quality control protocols based on experiences from other national surveys such as Ir-MIDHS.
Results
In this study, we developed all the processes of a survey including the study design, sampling method, reliable questionnaires, instructions, data collection and supervision procedure, and a data analysis protocol on health equity indicators; we also piloted them, whose results are as follows:
Pilot Study
We piloted our survey's tool in Islamshahre district, Tehran province in October 2013. A survey team including the technical manager, provincial supervisor, field/ university supervisor, team supervisor and interviewers was formed. In advance, all the team members took part in a one-day training workshop. The pilot study lasted for sixteen days. One hundred households were randomly selected based on the census 2011 as the sampling frame to test the questionnaires.
Training the Pilot Study Team
All members of the pilot study teams took part in a one-day training workshop on September 28th, 2013. The training which was provided to the team members covered the following topics: Sample finding, family's communication, non-response cases management, proper understanding of the defined variables, asking questions based on the questionnaire instructions and taking measurements, conducting surveys, reports and supervision. We also discussed the interviewer characteristics and interview principals. Moreover, discussion on questions and probable problems about the questions were organized at the end of the workshop. For proper data on anthropometry, we also offered the team members with practices in the training session.
Revision based on the Feedback from the Pilot Study
Based on the feedbacks from the pilot study, we identified some problems, including case finding, due to the rapid changes in the city structure which caused some difficulties in finding the households' addresses which were indicated in the cluster list from SCI. In addition, considering the six types of questionnaires, with too many questions in total, and ambiguousness in two sections including smoking and mental health, we felt the need to revise these two questionnaires.
Finally, in December 2013, to gain valuable feedback, we consulted the experts from the relevant office of MoH & ME to revise all the questionnaires, instructions and protocols.
Brief Overview of the Pilot Study
Eighty-nine out of 100 households were included in the pilot study; eight households were absent and three rejected the interview. Tables 3 and 4 Seven-hundred sixty one households from the urban areas vs. 168 from the rural areas (Table 4) were interviewed. We analyzed the data from the pilot study based on the analysis model presented in the supplementary data (Tables 1 and 2 ).
Our pilot study included 164 (51%) male and 157 (49%) female participants. The education status of the investigated population was mainly at the high school level (34%). In our pilot study, 10.1% of the participants were illiterate. Nearly 39% of our investigated population were employed or reported income without working. The basic insurance coverage in our study was determined around 81%. Of our investigated households, 47.2% reported the last month household expenditure ranging from 5.000.000 (178 USD) to 10.000.000 (356 USD) Rials. Notably, the reported income of 56.2% of the households was between 
Discussion
An emergent need for a system to monitor equity in health is illustrated by many documents. Measurement and evidence network is one of the networks among the nine networks, and it highlights the necessity of health equity monitoring system for the countries (10) . Moreover, evidences all emphasized the intersectoral collaboration on conducting and interpreting the data to reduce health gap (3,27). Therefore, nowadays, the importance of partnership effort to achieve social data to tackle inequalities in health is evident. With rigorous information, it is plausible to implement the financial resources to enhance intersectoral collaboration and ensure the improvement of social, economic and environmental determinants of health (28) . Developing health monitoring system is targeted by many countries around the globe. There is a rigorous routine health data system in many countries, but developing a monitoring system on equity in health is still behind the lag because of the scant data on social determinants of health (10) . To address health disparities, high resolution disaggregated data are required, but the quality and availability of routine health data are often far from their optimum.
The manner in which health monitoring system should be developed to successfully respond to the new demands to reduce health gap has been emphasized by Povall and et al. in a project report on Health Equity Impact Assessment (29) . There are also suggestions about the importance of seeking support from political leaders and having financial commitment for monitoring and evaluating health equity (16).
Recently, the results obtained from Urban Health Equity Assessment and Response Tool (Urban HEART) for equity evaluation introduced by Kube Center of WHO which was also applied in Iran by Tehran Municipality sheds some light on how to develop a practical and useful survey (17) . Moreover, the Iranian government responds to this need by developing 52 health equity indicators approved by the cabinet in 2011. Thus, MoH & ME is urged to design and develop a national dataset for health equity and generate data from the routine or other systems such as survey in collaboration with responsible organizations. Centralized credit budget line of MoH & ME has been allocated for the needed fund. Moreover, generating health equity data, mostly every year, are obliged to watch the trend in the country (15) .
To overcome the challenges on obtaining data, we presented the method used to develop a survey tool for 14 out of 52 indicators for Health Equity Monitoring System, generated from non-routine data. To our knowledge, this paper is the first published paper that describes a comprehensive survey tool on health equity indicators in a low or middle-income country.
We aimed to design a tool with a step-bystep practical guide measuring various aspects of health equity and lowering the cost of data collection and analysis through a non-routine system. This survey tool was developed through an extensive collaboration with experts and policy makers in the health sector.
We have also tackled with some limitations to design a high quality survey tool. In this study, most of the information was collected based on self-report (e.g., household income) that may suggest some concerns about the income data from the household questionnaire. Considering the proper link between households' assets data generating by SCI and our data, we aimed to obtain more precise measures of economic status on the largest possible proportion of the respondents. However, the underreporting or over reporting problem might still be present, but it is impossible to know how broad this problem is (30). Moreover, a research project has been conducted to generate asset index for all households based on the information from Censuses and survey by SCI. Furthermore, SCI assessed the reliability of the data to http://mjiri.iums.ac.ir evaluate the wealth index quintiles.
Hence, the data from the survey will be linked to the socio-economic data from SCI, and then it could not be a major concern anymore. In addition, we mostly set our survey tool within the existing capacity of health information system in MoH & ME and socio-economic dataset from SCI, as the experiences from the conducting Urban HEART in Iran showed an efficiency of utilizing from existing potential (17) .
The evidence highlighted the importance of using data taken from this survey tool through the policy-making process. We developed our survey tool with the collaboration of other relevant sectors from and outside of the ministry of health to encourage them to apply results from the survey in their future policy making and action plans (16). It is assumed that this practical guide stimulates more policy makers, decision makers and researchers to formulate policyoriented health equity actions and it also enables MoH & ME to evaluate its projects with the aim of reducing health inequities. Moreover, it may implicate the strong coordination among different MoH & ME sectors to address health inequities and to encourage them to take responsibility to resolve the problems.
In this paper, we mainly provided information on questionnaire development; a questionnaire should measure indicators with precision and should ensure that questions meet data for assessing the indicators. Our questionnaires gather relevant data to calculate relevant indicators. Ultimately, this survey tool was piloted in Islamshahr, a district in Tehran province, to understand opportunities and challenges and particular technical issues in the field of practice. The results from the pilot study in Islamshahr revealed that some pitfalls arise from our tool, particularly those related to the questionnaires and executive protocols. However, overall, the questionnaire seemed understandable, valid and easy to use, particularly after revision based on the feedback from the interviewers, supervisors and other experts.
MoH & ME can use this survey tool to assess the health equity indicators with non-routine registration. The final results from the survey were used to help understand the specific needs and support and justify policies and decisions about where to invest to decrease health gap.
Compared to the other national health surveys, the health equity survey tool is the only one designed to depict gaps in health in the country; it also allows data linkage with socio-economic administrative datasets from SCI.
Conclusion
Political context in Iran seems to be a positive frame to invest in health equity survey and monitoring system at the national and sub-national levels which in turns facilitate the full participation of the stakeholders. Therefore, our tool can provide very important data to alleviate gaps in health. In addition, this survey tool can serve as a key component of strengthening health information system, and it can also generate useful information and add to the comprehensiveness of the health monitoring system. Therefore, we could have a much more complete and practical picture of the health gap by linking it to the socioeconomic datasets in the country, and this will increase the evidence for the policymakers to design appropriate interventional programs. The data from the survey to monitor health equity should be linked with other datasets including socio-economic data source from SCI to guarantee access to the robust information for the policy makers.
Considering the limited financial resources, as well as the complexity of conducting a survey in the country, integrating this survey into the other relevant local and national surveys such as the Risk Factor survey on Noncommunicable Diseases may be more cost-effective with respect to the questions, criteria and methodological issues recommended in our survey tool.
Our final recommendation is to invest in enhancing the local capacity for the local health data analysis. This will provide the health system managers and policy makers at the local levels with a feeling of responsibility for the local health data and health gap and will eventually stimulate greater investment and intersectoral collaboration to reduce the health gap. We proposed some of the executive and technical requirements, but this could only be achieved through establishing partnership with academic institutions at the national and subnational levels, emphasizing approaches to strengthen the health information system (31). 
